As a promising way for reducing the huge CO 2 emissions from power plants, CO 2 capture using aqueous ammonia is receiving increasing attentions. Process simulation is an important method for evaluating its technical performances. Currently, there are two simulation methods for this process, namely equilibrium-and rate-based method. The equilibrium-based method assumes the vapor and liquid phases flowing out of each stage reach equilibrium, while the rate-based method considers the actual heat/mass transfer rates. For the rate-based calculations, the column height is required, and the different stages are similar to one-dimensional grids for numerical calculations. For the equilibrium-based calculations, the column height is not required. Since lots of results for NH3-based CO 2 capture are based on the equilibrium-and rate-based methods, it is quite necessary to give quantitative comparisons on the calculation behaviors of two simulation methods. Further, based on the equilibrium-based simulation method, analysis on the regeneration energy of NH 3 -based CO 2 capture was carried out.
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Fig. 2 presents the CO 2 removal efficiencies at different stage numbers for equilibrium-based calculations under different liquid gas ratios. The liquid gas ratio is the mass flow rate of the lean solvent flowing into the absorber from the top to that of the flue gas flowing into the absorber from the bottom. It can be found that the CO 2 removal efficiency increases with the stage number for the equilibrium-based calculation when the liquid gas ratio keeps constant, and the CO 2 removal efficiency increases with the liquid gas ratio when the stage number keeps constant. For the case that the liquid gas ratio is 8.61 kg/kg, the CO 2 removal efficiency almost reaches a nearly constant high value of 99% when the stage number is equal to and larger than 75. But for the case that the liquid gas ratio is 11.95 kg/kg, the CO 2 removal efficiency almost reaches a nearly constant high value of 99% when the stage number is equal to and larger than 5. 
